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Water Tasks

1. Implement the surface water monitoring plan, evaluate 
the data, and modify the plan as needed.

2. Implement the groundwater monitoring plan, evaluate the 
data, and modify the plan as needed.

3. Prepare an ongoing list of studies being conducted, and 
provide recommendations on additional studies that are 
needed.

4. Develop a consistent approach for dealing with water 
management (impoundments, irrigation...)



Surface Water Monitoring Plan
http://pubs.usgs.gov/fs/2005/3137/pdf/fs2005-3137.pdf



General Sampling Strategy proposed in the 
Water Task Group's Surface Water Monitoring 

Plan for the Powder River Basin
Stream Type Constituent Class Sampling Frequency

Mainstem Streamflow Continious

Field Measurements 12 times per year

Major Ions 12 times per year

Suspended sediment 12 times per year

Primary Metals 12 times per year

Secondary Metals 2 times per year

Nutrients 2 times per year

Tributary Streamflow Continious

Field Measurements 6 times per year

Major Ions 6 times per year

Suspended sediment 6 times per year

Nutrients 2 times per year



Status of Surface Water Monitoring relative to the IWA Surface Water Monitoring Plan,  June, 20081 

(Conducted = ; Partially Conducted = ; Not Conducted = ) 

Field Analytical Real-time
Real-time 
estimated

Site Priority Flow Parameters Parameters SC1 SAR1

Rosebud

Rosebud Creek, near Kirby, MT High

Rosebud Creek, near Colstrip, MT Low

Rosebud Creek, near Rosebud, MT Med

Tongue

Tongue River, at Monarch, WY Med
Goose Creek, near Acme, WY Med

Prairie Dog Creek, near Acme, WY Med

Tongue River, at State Line, MT High
Tongue River, at Dam, MT Med

Hanging Woman Creek, near Birney, MT Med

Tongue River, at Birney Day School, MT High
Otter Creek, at Ashland, MT Med

Tongue River, above T&Y2, MT Med

Pumpkin Creek, near Miles City, MT Med

Tongue River, at Miles City, MT Med
1:  Not included in original plan
2:  Replaces Tongue River at Brandenberg Bridge



Status of Surface Water Monitoring relative to the IWA Surface Water Monitoring Plan,  June, 20081 

(Conducted = ; Partially Conducted = ; Not Conducted = ) 

Field Analytical Real-time

Real-
time 

estimated

Site Priority Flow Parameters Parameters SC1 SAR1

Powder 

Powder River, at Sussex Med 
Powder River, below Burger Draw Med 
Crazy Woman, at Upper Station Med 
Powder River, at Arvada Med 
Clear Creek, near Arvada Med 
Powder River, at Moorhead High 
Little Powder River, above Dry Creek Med 
Little Powder River, near Broadus Low 
Powder River, near Powderville Med 
Mizpah Creek, near Mizpah Low 
Powder River, near Locate Med 

Cheyenne 

Porcupine Creek, near Teckla Med 
Antelope Creek, near Teckla High 

Cheyenne River, near Dull Center High 

Little Thunder Creek, near Hampshire Med 

Black Thunder Creek, near Hampshire Med 

Cheyenne River, near Spencer High 

Belle Fourche 

Belle Fourche River, below Rattlesnake High 

Caballo Creek, near Gillette Med 
Caballo Creek, near Piney High 

Donkey Creek, near Moorcroft High 

Belle Fourche River, below Moorcroft Med 

Belle Fourche River, below Hulett Med 

Belle Fourche River at State Line High 
1:  Not included in original plan



Cont. Flow and WQ

Flow Only
Not Monitored

Status

Priority
High
Medium
Low

June 2008Powder River Basin
Regional Surface Water
Monitoring Network

Use USGS to Monitor at USGS 
stations

BLM, USGS, MDEQ, WDEQ, 
WSEO, MDNRC, Northern 
Cheyenne Tribe, EPA, and 
industry.

Inst. Flow and WQ



Water Year 2007 Flows



Water Year 2008 Flows (through 6/19/08)



Tongue River at State Line



Tongue River at Miles City (mouth)



Powder River at Moorhead (State Line)

April Aug



Powder River at Locate (mouth)



Surface Water Monitoring “Data 
Results” Water Year 2007

• MDEQ Standards were not exceeded for the 
Tongue River

• MDEQ Standards for EC were occasionally 
exceeded for the Powder River

• Monitoring Data appear to be in line with 
historical values



Analysis & Interpretation
http://pubs.usgs.gov/sir/2007/5146/pdf/sir2007-5146.pdf

Clark & Mason, 2007



Clark and Mason, 2007

• USGS in cooperation with WDEQ
• Looked at 22 stream stations from 2001-2005 for 

potential effects from CBNG
– Annual streamflows in all major drainage basins were 

substantially less than average during 2001-2005; thus 
water quality samples may not be indicative of average 
conditions.

– Water quality is highly variable and shows an inverse 
relationship with streamflow (better at high flow)



Clark and Mason, 2007
Trends in unadjusted SC Trends in flow-adjusted SC



Clark and Mason, 2007
Trends in unadjusted SAR Trends in flow-adjusted SAR



Clark and Mason, 2007

• Trend analysis from 1991-2005 for 8 stations 
in Tongue, Powder and Belle Fourche 
– Trends in flow-adjusted SC values are not 

significant
– Upward trends in flow-adjusted SAR were 

significant at Salt Creek, and 2 sites on Powder 
River

– Downward trend in flow adjusted SAR was 
significant for Little Powder River

– The sources of the trends were not isolated.



Surface Water Conclusions
• Flow adjusted SC values appear to be comparable to 

historical.

• Flow adjusted SAR values may be somewhat elevated 
compared to historical.
– For Tongue River at State Line this appears to be due to a decrease 

in Ca and Mg rather than an increase in Na (Bobst, 2007).  
– These results are likely due to drought conditions and changes in 

land management practices rather than CBNG discharges.

• Impacts are less than identified in the programmatic EISs; 
the impact analysis appears to be somewhat conservative

• As more data is collected, more discriminating methods can 
be used for data analysis.



Other Surface Water Issues
• The MT-BER has designated EC and SAR as 

“harmful parameters”
• The EPA has approved this designation
• NPDES permits for new or increased discharges will 

need to take this into account for Non-Degradation 
– My interpretation is that this would likely result in no increase allowed for 

Tongue, Powder & Rosebud

• Lawsuits Continue...

• TMDL Work Continues



Water Tasks

1. Implement the surface water monitoring plan, evaluate the 
data, and modify the plan as needed.

2. Implement the groundwater monitoring plan, evaluate 
the data, and modify the plan as needed.

3. Prepare an ongoing list of studies being conducted, and 
provide recommendations on additional studies that are 
needed.

4. Develop a consistent approach for dealing with water 
management (impoundments, irrigation...)



MT Groundwater Monitoring
• 14 springs  - 211 wells  - 3 met stations



MT Groundwater Monitoring
• 2008 Monitoring Plan

Monthly

Quarterly

Federal Interim Development Area



MT Groundwater Monitoring



MT Groundwater Monitoring
• After 9 years of production the 20’ drawdown contour 

extends approximately 1 mile beyond the edge of CBNG 
development with the observed maximum being 1.5 miles.



MT Groundwater Monitoring

• Changes in MT-BOGC Order 99-99
– Operators Submit near-field Data to the TAC in a standard format
– Data from outside influence of development collected by MBMG 

(funding dependent)
– MBMG prepares an annual CBNG Groundwater Monitoring 

Report which incorporates both data streams and allows for a 
single integrated interpretation (funding dependent)

– Established Monitoring Guidelines for Operators
• Emphasize Used Aquifers
• Emphasize Data Collection on the edge of development

– Determine the shape of the drawdown cone

– Evaluating more permanent funding sources
• MT CBNG Protection Act?



WY Groundwater Monitoring

• Data collection continues in WY

• Work continues with WYGS to develop an 
interpretive report

• Once an interpretation of historical WY data is 
complete we plan to prepare coordinated reports 
between the states
– Likely 2 reports with a similar format and coordinated 

interpretations



Questions/Discussion
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